Dust grains of organic matter were the main reservoir of C and N in the forming Solar System, 25 and are thus considered as an essential ingredient for the emergence of life. Yet, the physical 26 environment and the chemical mechanisms at the origin of these organic grains are still highly 27 debated. In this study we report the first high precision triple oxygen isotope composition for 28 insoluble organic matter isolated from three emblematic carbonaceous chondrites, Orgueil, 29 Murchison, and Cold Bokkeveld. These results suggest that the O isotope composition of 30 carbonaceous chondrite insoluble organic matter falls on a slope 1 correlation line in the triple 31 oxygen isotope diagram. The lack of detectable mass-dependent O isotopic fractionation, 32 indicated by the slope 1 line, suggest that the bulk of carbonaceous chondrite organics did not 33 form on asteroidal parent bodies during low temperature hydrothermal events. On the other hand, 34 these new O isotope data, together with the H and N isotope characteristics of insoluble organic 35 matter, may indicate that parent bodies of different carbonaceous chondrite types largely accreted 36 organics formed locally in the protosolar nebula, possibly by photochemical dissociation of C-37 rich precursors. 38 39 Keywords 40 Carbonaceous chondrites; Organic matter; Oxygen isotopes; Protosolar nebula; Secondary ion 41 mass spectrometry. 42 43 Significance Statement 44
Introduction 56
Type 1-2 carbonaceous chondrites (CC) contain several wt.% carbon that mostly occurs as small 57 patches of organic matter (OM) dispersed in the fine-grained matrix (1) . Because this OM 58 possibly played a key role in the development of life on the early Earth, its molecular structure, 59 and its chemical and isotopic compositions have been extensively investigated (see 2 and 60 references therein for a recent review). Despite this profusion of structural, chemical, and isotopic 61 information, the question of whether CC OM formed in the cold interstellar medium (e.g., 3-5), 62 in the protosolar nebula (PSN) (e.g., 6-9), or is a product of organic synthesis during 63 hydrothermalism on CC parent bodies (e.g., 10) remains highly debated, notably because the 64 extent of chemical and isotopic alteration of OM during secondary processes on CC parent bodies 65 is debated (11-15).
67
Oxygen is the third most abundant element in the Solar System and has three stable isotopes 16 
266
To quantify this contribution and adequately correct the measured 17 O/ 16 O ratios, we assumed 267 that the 16 OHpeak was symmetrical, calculated the mass difference between the center of the Figs. S1 to S3 Tables S1 to S2 
